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Abstract: This study describes the effect of the critical pressure ratio of a control valve on the performance of

an air spring system composed of an air spring, auxiliary chamber, control valve and mass in order to suggest

a more efficient design for an air spring system. The critical pressure ratio of the control valve is assumed to

have a fixed value, but the critical pressure ratio of the control valve is known to have various values between

0.05 and 0.6, and the effect of the variation of the critical pressure ratio on the performance of the air spring

system has not yet been reported. The analysis derives nonlinear and linear governing equations of the air

spring system, including the critical pressure ratio of the control valve. This simulation study is presented to

show that the impedance and transmissibility characteristics of the air spring system change due to variations in

the critical pressure ratio of the control valve as well as its sonic conductance. As a result, the critical pressure

ratio of the control valve should be maintained as large as possible to improve the vibration isolation

characteristics of the air spring system.
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Fig. 1 Schematic diagram of the air spring system
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Table 1 Physical parameters of the air spring

system
A 0.07065[m?] R 288[J/(kgK)]
o8 T7[kgK)] | T, Tio, To|  293[K]
G, 1005[J/(kg'K)] T 293.15[K]
D, 1000[N/(m/s)] Vao 0.02[m’]
L 0.25[m] o 1.185[kg/m’]
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Fig. 3 Change of mass flow rates, pressure and
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